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(57) ABSTRACT 

A high-frequency knife having a ?exible sheath, an opera 
tion member, an electrode part, a handled operation section 
and a connector part. The electrode part is provided With a 
rod electrode part extending in an axial direction of a ?exible 
sheath, and a plate electrode part. Three corner portions are 
provided on an external peripheral portion of the plate 
electrode part. 

7 Claims, 5 Drawing Sheets 
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HIGH-FREQUENCY KNIFE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is based upon and claims the bene?t of 
priority from the prior Japanese Patent Application No. 
2003-043110, ?led Feb. 20, 2003, the entire contents of 
Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a high-frequency knife 

(diatherrnic cutter) for excising a living tissue by high 
frequency incision. 

2. Description of the Related Art 
There have been performed treatments in Which a treat 

ment instrument for incision is inserted in the body through, 
for example, a channel of an endoscope, and a living tissue 
such as a mucous membrane in the body is excised by the 
treatment instrument. A high-frequency treatment instru 
ment (diatherrnic accessories) as disclosed in Jpn. Pat. 
Appln. KOKAI Pub. No. 4-329944 (Patent Document 1) is 
used for such an excision treatment. 

The high-frequency treatment instrument disclosed in 
Patent Document 1 has an elongated inserting section, and 
a handheld operating section Which is located on the side 
closer to the operator’s hand and connected to a proximal 
end portion of the inserting section. The inserting section is 
inserted in the body through a channel of an endoscope. The 
inserting section has an elongated ?exible tube having 
?exibility, and an operation Wire Which is axially-movably 
inserted into the ?exible tube. The operating section has an 
operation handle. The operation Wire is axially moved back 
and forth in synchronization With the operation of the 
operation handle. A needle-shaped knife section (electrode 
section) extending in the axial direction is provided on a 
distal end portion of the operation wire. 
When the operation handle is operated, the operation Wire 

is moved in the axial direction. By moving the operation 
Wire, the knife section is projected from and retracted into 
the ?exible tube. In this operation, the knife section is moved 
betWeen a retracted position, Where the knife section is 
housed in the ?exible tube, and a use position Where the 
knife section is projected outside the ?exible tube. A living 
tissue contacting the knife section is cauteriZed and incised 
by the passage of a high-frequency current through the knife 
section, in the state Where the knife section has been moved 
to the use position. 
As a publicly-knoWn non-patent document, there is Non 

patent Document 1: Tuneo Oyama, et al., “Extended Adap 
tation of Stomach EMR: Contrivance and Results of Method 
Aimed at Large En-bloc Resection; Endoscopic Mucosal 
Resection Using a Hooking Knife”, Stomach and Intestine, 
August 2002, Vol. 37, No. 9, pp. 1155*1161. The Non-patent 
Document 1 discloses a high-frequency treatment instru 
ment having a structure di?‘erent from that disclosed in 
Patent Document 1. The high-frequency treatment instru 
ment has a bent portion made by bending a distal end of its 
needle-shaped knife section (electrode section). In use of the 
high-frequency treatment instrument, a living tissue is 
hooked onto the bent portion of the knife section, and 
cauteriZed and incised While being pulled up by the bent 
portion. 
As another publicly-knoWn non-patent document, there is 

Non-patent Document 2: Haruhiro Inoue et al., “Endoscopic 
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2 
Mucosal Resection With a Cap-?tted Panendoscope for 
Stomach Cancer”, Endoscopia Digestiva, A to Z for HoW to 
Select Endoscopic Treatment Tools, September 2002, Vol. 
14, No. 9, pp. 1301*1302. The Non-patent Document 2 
discloses a high-frequency treatment instrument having 
another structure. The high-frequency treatment instrument 
has a disc-shaped electrode portion at a distal end of a 
needle-shaped knife section (electrode section). In use of the 
high-frequency treatment instrument, a living tissue is 
hooked onto the disk-shaped electrode portion of the knife 
section, and cauteriZed and incised While being pulled up by 
the disk-shaped electrode portion. Further, the disk-shaped 
electrode portion is pressed against a bleeding region, and 
thereby provides hemostasis to the bleeding region by 
coagulation. 

If a living tissue is excised by using the high-frequency 
treatment instrument of the Patent Document 1, the knife 
section is stuck into a region to be excised, and then moved 
in a predetermined excision direction in the stuck state. 

The folloWing is an operation of excising a living tissue 
by using the high-frequency treatment instrument of Non 
patent Document 1 or 2. The distal end of the knife section 
is inserted in a living tissue and pulled up, and thereby the 
living tissue is hooked onto the bent portion or the disk 
shaped portion. This prevents the stuck knife portion from 
contacting a not-to-be-excised region. 

BRIEF SUMMARY OF THE INVENTION 

The present invention provides a high-frequency knife, 
comprising: 

an electrically insulating ?exible sheath having a distal 
end and a proximal end; 

an operation member having a distal end and a proximal 
end, and movable in an axial direction in the sheath; 

an electrode part provided on the distal end of the opera 
tion member, at least a part of the electrode part being 
axially projected from and retracted in the distal end of the 
sheath, the electrode part having a rod electrode part extend 
ing in the axial direction of the sheath and a plate electrode 
part disposed on a distal end of the rod electrode part, the 
plate electrode part including a plane surface part extending 
in a direction crossing the axis direction of the sheath, 

a handheld operation section provided on the proximal 
end of the sheath, the operation section having a slider part 
Which moves the operation member in the axial direction of 
the sheath; and 

a connector part provided on the slider part, and having an 
internal end portion and an external end portion, the external 
end portion being electrically connected With a cord com 
municating With a high-frequency generating source, and the 
internal end portion being electrically connected With the 
electrode part through the operation member. 
The plate electrode part preferably has a plurality of hook 

portions on its external periphery. 
The plate electrode part preferably has a disc, and 
the hook portions are a plurality of projections provided 

on an external peripheral surface of the disc, and the 
projections are arranged along a line in a peripheral direction 
on the external peripheral surface of the disc. 

The plate electrode part preferably has a polygonal plate. 
The polygonal plate preferably has a triangular shape, and 

the hook portions are comer portions of the triangular plate. 
The corner portions has preferably sharp edge. 
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The plate electrode part preferably has a plurality of rod 
arms projected outward from a central portion of the plate 
electrode part, and the arms are connected to each other to 
form a polygonal shape. 

The sheath preferably has at its distal end a receiving part 
for the plate electrode part. 

Advantages of the invention Will be set forth in the 
description Which folloWs, an in part Will be obvious from 
the description, or may be learned by practice of the inven 
tion. Advantages of the invention may be realiZed and 
obtained by means of the instrumentalities and combinations 
particularly pointed out hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

The accompanying draWings, Which are incorporated in 
and constitute a part of the speci?cation, illustrate embodi 
ments of the invention, and together With the general 
description given above and the detailed description of the 
embodiments given beloW, serve to explain the principles of 
the invention. 

FIG. 1A is a cross-sectional side vieW ofa main part of a 
high-frequency knife according to a ?rst embodiment of the 
present invention, in the state Where a knife section is 
projected from a sheath. 

FIG. 1B is a front vieW of the knife section. 
FIG. 2 is a perspective vieW illustrating a distal end 

portion of the high-frequency knife of the ?rst embodiment. 
FIG. 3 is a cross-sectional side vieW of a main part of the 

high-frequency knife according to the ?rst embodiment, in 
the state Where the knife section is retracted into the sheath. 

FIG. 4A is a perspective vieW illustrating the state Where 
the distal end portion of the high-frequency knife according 
to the ?rst embodiment is brought close to a diseased 
mucous membrane part to be excised in a body cavity. 

FIG. 4B is a perspective vieW illustrating the state Where 
a ?rst incision is performed to bore a hole in a mucous 
membrane around the diseased mucous membrane part. 

FIG. 4C is a vertical cross-sectional vieW of a main part 
of the mucous membrane hooked onto and pulled up by a 
plate electrode section. 

FIG. 4D is a perspective vieW illustrating incision of the 
diseased mucous membrane part by the knife section. 

FIG. 5A is a perspective vieW illustrating the state Where 
an incised region bleeds in incision during use of the 
high-frequency knife of the ?rst embodiment. 

FIG. 5B is a perspective vieW illustrating an operation of 
hemostasis by coagulating the bleeding point. 

FIG. 6 is a perspective vieW illustrating an operation 
Wherein the knife section is brought into contact With an 
incision made by incising a part around the diseased mucous 
membrane part by the high-frequency knife of the ?rst 
embodiment, and the diseased mucous membrane part is 
separated by successive incision. 

FIG. 7A is a perspective vieW illustrating a distal end 
portion of a high-frequency knife according to a second 
embodiment of the present invention. 

FIG. 7B is a front vieW of a knife section of the second 
embodiment. 

FIG. 8 is a cross-sectional side vieW of a main part the 
knife section of the high-frequency knife according to the 
second embodiment, in the projection state Where the knife 
section is projected from a sheath. 

FIG. 9 is a cross-sectional side vieW of a main part of the 
knife section of the high-frequency knife according to the 
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4 
second embodiment, in the retraction state Where the knife 
section is retracted into the sheath. 

FIG. 10 is a perspective vieW of a main part of a third 
embodiment of the present invention. 

FIG. 11 is a perspective vieW of a main part of a fourth 
embodiment of the present invention. 

FIG. 12 is a perspective vieW of a main part of a ?fth 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

A ?rst embodiment of the present invention Will noW be 
explained With reference to FIGS. 1A to 6. FIG. 1A illus 
trates a schematic structure of a high-frequency knife 1 of 
the ?rst embodiment. The high-frequency knife 1 comprises 
an elongated ?exible sheath 2, and an operation section 3 
provided on a proximal end of the sheath 2. The sheath 2 can 
be inserted into a channel of an endoscope (not shoWn). The 
sheath 2 is formed of, for example, a close-Wound coil 4, and 
an insulating tube 5 Which covers the external periphery of 
the close-Wound coil 4. The insulating tube 5 is made of, for 
example, a tetra?uoroethylene material. A proximal end of a 
tube-shaped stopper member 6 is connected to a distal end 
of the close-Wound coil 4, in the state of being ?tted onto the 
close-Wound coil 4. The stopper member 6 is connected such 
that the external periphery of the stopper member 6 is 
aligned With the external peripheral surface of the close 
Wound coil 4 on the same plane, With no difference in level. 
The external periphery of the stopper member 6 is covered 
With the distal end portion of the insulating tube 5. 

Further, at the internal peripheral surface of the stopper 
member 6, there are formed a thick Wall portion 7 projecting 
inWard and located on the distal end side, and a large 
diameter hole portion 611 having a thin Wall thickness and 
located behind the thick Wall portion 7. The thick Wall 
portion 7 makes the thickness on the distal end side of the 
stopper member 6 greater in the radial internal direction than 
the thickness of the large-diameter hole portion 611 on the 
proximal end side of the stopper member 6. 
A ring-shaped sheath end insulating chip 8 is provided on 

the distal end side of the thick Wall portion 7. The internal 
periphery of the sheath end insulating chip 8 is formed to be 
almost aligned With the internal peripheral surface of the 
thick Wall portion 7. The external periphery of the sheath end 
insulating chip 8 is covered With the insulating tube 5. 
A conductive operation Wire 9 is axially movably inserted 

through the sheath 2. A conductive stopper receiving part 10 
is mounted on the distal end of the operation Wire 9. The 
stopper receiving part 10 is inserted into the large-diameter 
hole portion 6a of the stopper member 6, and in contact With 
the thick Wall portion 7. 

Further, a knife section (electrode section) 11 shoWn in 
FIG. 2 is connected to the stopper receiving part 10 on the 
distal end of the operation Wire 9. The knife section 11 has 
a rod electrode part 12, and a plate electrode part 13 
provided on the distal end of the rod electrode part 12. The 
rod electrode part 12 projects from the distal end of the 
sheath 2 in its axial direction. The plate electrode 13 includes 
a plane surface portion extending in a direction crossing the 
extending direction of the rod electrode part 12. The rod 
electrode part 12 is made of a conductive material. The 
proximal end of the rod electrode 12 is electrically con 
nected to the stopper receiving part 10. 
The plate electrode part 13 is made of a conductive 

material Which is formed as unitary one piece With the distal 
end of the rod electrode part 12. As shoWn in FIG. 1B, the 



US 7,125,408 B2 
5 

plate electrode part 13 has a triangular tip plane surface 
portion 1311 included in a plane Which is generally vertical 
to the axis of the rod electrode part 12, and three rounded 
corner portions (hook portions) 13b. 

The operation section 3 of the high-frequency knife 1 
comprises an operation section main body 14 having a shaft 
shape, and an operation slider 15 Which is axially slidable 
With respect to the operation section main body 14. A 
connector part 16 is projectingly provided on the operation 
slider 15. The connector part 16 is electrically connected 
With a code (not shoWn) communicating With a high 
frequency generator (not shoWn). 

Further, the operation section main body 14 is provided 
With an inserting hole (not shoWn) through Which the 
operation Wire 9 is inserted. The proximal end portion of the 
operation Wire 9 passes through the inserting hole of the 
operation section main body 14, extends rearWard, and is 
connected to the operation slider 15. 
When the operation slider 15 is axially slid, the operation 

Wire 9 axially moves back and forth in the internal hole of 
the sheath 2. The back-and-forth movement of the operation 
Wire 9 projects and retracts the rod electrode part 12 of the 
knife section 11 from, or into, the distal end portion of the 
sheath 2. 
The proximal end portion of the operation Wire 9 is 

electrically connected to the connector part 16. Thereby, the 
plate electrode part 13 of the knife section 11 is electrically 
connected to the connector part 16 of the operation slider 15, 
through the rod electrode part 12, the stopper receiving part 
10 and the operation Wire 9. 

Next, an operation of the high-frequency knife 1 of this 
embodiment, having the above structure, Will noW be 
explained. First, the use of the high-frequency knife 1 Will 
be explained. In use of the high-frequency knife 1, the 
operation slider 15 and the operation section main body 14 
of the operation section 3 are held. Then, When the operation 
slider 15 is moved backWard (to the proximal end) With 
respect to the operation section main body 14, the operation 
Wire 9 is moved backWard. Simultaneously With the move 
ment, the rod electrode part 12 is retracted into the sheath 2, 
as shoWn in FIG. 3. In retraction, the proximal end surface 
130 of the plate electrode part 13 is brought into contact With 
the insulating chip 8 at the distal end of the sheath 2. The 
knife section 11 is mainly is maintained in this state, When 
the knife section 11 is not used, such as When the knife is 
inserted into the channel of an endoscope. 
When the operation slider 15 is moved forWard (to the 

distal end) With respect to the operation section main body 
14, the operation Wire 9 is moved forWard. Simultaneously 
With the movement, as shoWn in FIG. 1A, the rod electrode 
part 12 is projected outWard from the distal end of the sheath 
2, and moved to a position Where the proximal end surface 
130 of the plate electrode part 13 is moved forWard and 
separated from the distal end of the sheath 2. The knife is 
used in this state, When the knife section 11 is energiZed and 
used for excising the mucous membrane. 

Next, the operation of the high-frequency knife 1 in 
excision of mucous membrane in a body cavity by inserting 
the high-frequency knife 1 in the body through a channel of 
an endoscope and the like Will noW be explained, With 
reference to FIGS. 4A to 6. First, a syringe needle (not 
shoWn) is introduced into a body cavity through a channel of 
an endoscope (not shoWn). Then, as shoWn in FIG. 4A, 
physiological saline solution is injected from the syringe 
needle into a loWer layer of mucous membrane including a 
diseased mucous membrane part H1 Which is the part to be 
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6 
excised in the body cavity, to raise (sWell, bulge) the 
diseased mucous membrane part H1. 

Then, an antipole plate (patient plate) (not shoWn) is ?tted 
on a patient. Thereafter, the high-frequency knife 1 in the 
state Where the knife section 11 has been retracted into the 
sheath 2 is introduced into the body cavity also through the 
channel of the endoscope. Then, the sheath 2 of the high 
frequency knife 1 is projected from the channel of the 
endoscope, and the knife section 11 of the high-frequency 
knife 1 is projected from the distal end of the sheath 2, as 
shoWn in FIG. 4A. Thereafter, ?rst incision is performed to 
bore a hole H2 in the mucous membrane around the diseased 
mucous membrane part H1, as shoWn in FIG. 4B. 

Then, as shoWn in FIG. 4C, a part of a rim portion H211 
of the hole H2 is hooked onto the plate electrode part 13, and 
the knife section 11 is moved in the axial direction of the rod 
electrode part 12 (vertical direction) to pull up the mucous 
membrane. In this state, a high-frequency current is supplied 
to the knife section 11. Thereby, the mucous membrane 
pulled up by the plate electrode part 13 is incised by the 
proximal end surface 130 of the plate electrode part 13, as 
shoWn in FIG. 4D. By repeating this operation, all the part 
surrounding the diseased mucous membrane part H1 is 
incised. 

Further, as shoWn in FIG. 5A, if bleed B from the incised 
region occurs during incision, the tip plane surface portion 
13a of the plate electrode part 13 of the high-frequency knife 
1 is pressed against a bleeding point Ba and energiZed, as 
shoWn in FIG. 5B. Thereby, the bleeding point Ba is 
coagulated and the bleeding is stopped. 
As described above, the diseased mucous membrane part 

H1 is completely incised through the peripheral direction. 
Thereafter, as shoWn in FIG. 6, the knife section 11 is 
brought into contact With an incision H3 obtained by incis 
ing the part surrounding the diseased mucous membrane part 
H1. In this state, in the same manner as the incision in the 
peripheral direction, the diseased mucous membrane part H1 
is hooked onto and pulled up by the plate electrode part 13, 
and sequentially incised and separated. Thereby, the dis 
eased mucous membrane part H1 is completely excised. 
Thereafter, the excised diseased mucous membrane part H1 
is held by forceps (not shoWn) and the like, and taken out of 
the body through the channel of the endoscope, and thereby 
the treatment is ended. 
The above structure produces the folloWing effects. In the 

high-frequency knife 1 according to this embodiment, the 
knife section 11 is formed by the rod electrode part 12 and 
the plate electrode part 13. The plate electrode part 13 is 
provided With the plane portion 1311 Which is generally 
vertical to the axis of the rod electrode part 12, and the three 
corner portions 13b serving as plural hook portions are 
provided on the external periphery of the plane portion 13a. 
Since a living tissue is hooked onto any one of the three 
corner portions 13b of the plate electrode part 13, it is 
unnecessary to adjust the orientation of the knife section 11, 
onto Which the living tissue is to be hooked, in agreement 
With the incision region, and the living tissue is sufficiently 
hooked. 

Further, the tip plane surface portion 13a of the plate 
electrode part 13 can stop bleeding by coagulation, it is 
possible to rapidly provide hemostasis to the bleeding B 
during operation. 

FIGS. 7 to 9 illustrate a second embodiment of the present 
invention. This embodiment is obtained by changing the 
structure of the high-frequency knife 1 of the ?rst embodi 
ment (please refer to FIGS. 1A to 6) as folloWs. The other 
parts of the second embodiment have the same constitutions 
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as those in the high-frequency knife of the ?rst embodiment. 
The same parts as those in the high-frequency knife 1 of the 
?rst embodiment are denoted by the same reference numer 
als, and their explanations are omitted. 

Speci?cally, in a high-frequency knife 1 of this embodi 
ment, corner portions 13b and edge portions 13d of a plate 
electrode part 13 are formed With sharp edges, as shoWn in 
FIGS. 7A and 7B. 
As shoWn in FIG. 8, a distal end extension part 21 

extending over the distal end of an insulating chip 8 is 
provided on the distal end portion of an insulating tube 5 of 
a sheath 2. The distal end extension part 21 forms a receiving 
part 2111 for the plate electrode part 13, as shoWn in FIG. 9. 

Next, the operation of the high-frequency knife 1 of this 
embodiment Will noW be explained. Explanations of the 
same operations as in the ?rst embodiment Will be omitted. 
In use of the high-frequency knife 1 of the second embodi 
ment, When an operation slider 15 of an operation section 3 
is moved backWard (to the proximal end) With respect to an 
operation section main body 14, an operation Wire 9 is 
moved backWard. In this operation, in the second embodi 
ment, a rod electrode part 12 is retracted into the sheath 2, 
a proximal end surface 130 of the plate electrode part 13 is 
brought into contact With the insulating chip 8 of the sheath 
2, and the plate electrode part 13 is received in the receiving 
part 2111 at the distal end of the sheath 2, as shoWn in FIG. 
9. The other operations of the second embodiment are the 
same as those in the ?rst embodiment. 
The second embodiment produces the folloWing effects. 

In the high-frequency knife 1 of the second embodiment, 
When the mucous membrane is incised in the state of being 
hooked onto the plate electrode part 13 and pulled up 
thereby, the mucous membrane is more securely hooked by 
the edge portions of the corner portions 13b and the edge 
portions 13d of the plate electrode part 13. Further, When the 
rod electrode part 12 is retracted into the sheath 2 and the 
proximal end surface 130 of the plate electrode part 13 is 
brought into contact With the insulating chip 8 of the sheath 
2, the plate electrode part 13 is received in the receiving part 
21a inside the distal end extension part 21. Therefore, the 
plate electrode part 13 is not kept exposed to the outside, 
thus the edges of the plate electrode part 13 do not damage 
the channel of the endoscope When it is inserted into the 
channel. 

FIG. 10 illustrates a third embodiment of the present 
invention. This embodiment is made by changing the struc 
ture of the knife section 11 of the high-frequency knife 1 
according to the second embodiment (please refer to FIGS. 
7A to 9) as folloWs. 

Speci?cally, in a knife section 11 of a high-frequency 
knife 1 of the third embodiment, the form of the plate 
electrode part 13 has been changed as folloWs. A plate 
electrode part 31 of the third embodiment has three arm 
shaped projecting portions 32. The three projecting portions 
32 are projected outWard from the central portion of the plate 
electrode part 31. Each of the projecting portions 32 is 
formed in a tapering shape tapering toWard its distal end. 
Further, a sharp comer portion 33 having a nearly angle 
shape is formed on the distal end of each of the projecting 
portions 32. 

In use of the high-frequency knife 1 of the third embodi 
ment, in the same manner as in the second embodiment, 
When an operation slider 15 of an operation section 3 is 
moved backWard (to the proximal end) With respect to an 
operation section main body 14, an operation Wire 9 is 
moved backWard. In this operation, in the third embodiment, 
a rod electrode part 12 is retracted into a sheath 2, the rear 
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surface of the plate electrode part 31 is brought into contact 
With an insulating chip 8 of the sheath 2, and the plate 
electrode part 31 is received in a receiving part 21a at the 
distal end of the sheath 2. 

The above structure produces the folloWing effects. In the 
high-frequency knife 1 of the third embodiment, When the 
rod electrode part 12 is retracted into the sheath 2, the plate 
electrode part 31 is received in the receiving part 2111 inside 
a distal end extension part 21. Therefore, in the same manner 
as the second embodiment, it produces the effect that the 
edges of the plate electrode part 31 do not damage the 
channel of an endoscope, When it is inserted into the 
channel. 

Further, in particular, in the third embodiment, the three 
arm-shaped projecting portions 32 are projected outWard 
from the central portion of the plate electrode part 31. Each 
of the projecting portions 32 has a shape tapering toWard its 
distal end, and a sharp comer portion 33 having a generally 
angle shape is formed on the distal end of each projecting 
portion 32. This produces the effect that a living tissue is 
more securely hooked, When the mucous membrane is 
incised in the state of being hooked onto and pulled up by 
the plate electrode part 31. 

FIG. 11 illustrates a fourth embodiment of the present 
invention. This embodiment is obtained by further changing 
the structure of the plate electrode part 13 in the knife 
section 11 of the high-frequency knife 1 in the second 
embodiment (please refer to FIGS. 7A to 9) as folloWs. 

Speci?cally, a plate electrode part 41 of a knife section 11 
of a high-frequency knife 1 according to the fourth embodi 
ment is formed to have a cross shape crossing at nearly right 
angles. The cross-shaped plate electrode part 41 has four 
arm-shaped projecting portions 42. The four projecting 
portions 42 are projected outWard from the central portion. 
A sharp comer portion 43 having a generally angle shape is 
formed on the distal end of each projecting portion 42. 

Further, in use of the high-frequency knife 1 of the fourth 
embodiment, in the same manner as in the second and third 
embodiments, When an operation slider 15 of an operation 
section 3 is moved backWard (to the proximal end) With 
respect to an operation section main body 14, an operation 
Wire 9 is moved backWard. In this operation, in the fourth 
embodiment, a rod electrode part 12 is retracted-into a 
sheath 2, the rear surface of the plate electrode part 41 is 
brought into contact With an insulating chip 8 of the sheath 
2, and the plate electrode part 41 is received in a receiving 
part 2111 on the distal end of the sheath 2. 

The above structure produces the folloWing effects. In the 
high-frequency knife 1 of the fourth embodiment, When the 
rod electrode part 12 is retracted into the sheath 2, the plate 
electrode part 41 is received in the receiving part 2111 inside 
a distal end extension part 21. Therefore, in the same manner 
as the second and third embodiments, it produces the effect 
that the edges of the plate electrode part 41 do not damage 
the channel of an endoscope When it is inserted into the 
channel. 

Further, in particular, in the fourth embodiment, the four 
projecting portions 42 are projected outWard from the cen 
tral portion of the plate electrode part 41, and a sharp comer 
portion 43 having a generally angle shape is formed on the 
distal end portion of each projecting portion 42. Therefore, 
the fourth embodiment has the comer portions 43 greater in 
number than those in the third embodiment, thus produces 
the effect of further simplifying adjustment of the orientation 
of the plate electrode part 41. 
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FIG. 12 illustrates a ?fth embodiment of the present 
invention. This embodiment is obtained by further changing 
the structure of the plate electrode part 13 in the knife 
section 11 of the high-frequency knife 1 according to the 
second embodiment (please refer to FIGS. 7A to 9) as 
folloWs. 

Speci?cally, in a plate electrode part 51 in a knife section 
11 of a high-frequency knife 1 of the ?fth embodiment, a 
plurality of sharp projections 53 are formed on the external 
peripheral surface of a disc 52. The projections 53 are 
arranged along a line in the peripheral direction on the 
external peripheral surface of the disc 52. 

In use of the high-frequency knife 1 of the ?fth embodi 
ment, in the same manner as in the second to fourth 
embodiments, When an operation slider 15 of an operation 
section 3 is moved backWard (to the proximal end) With 
respect to an operation section main body 14, an operation 
Wire 9 is moved backWard. In this operation, in the ?fth 
embodiment, a rod electrode part 12 is retracted into a sheath 
2, the rear surface of the plate electrode part 51 is brought 
into contact With an insulating chip 8 of the sheath 2, and the 
plate electrode part 51 is received in a receiving part 21a on 
the distal end of the sheath 2. 

The above structure produces the folloWing effects. In the 
high-frequency knife 1 of the ?fth embodiment, When the 
rod electrode part 12 is retracted into the sheath 2, the plate 
electrode part 51 is received in the receiving part 21a inside 
a distal end extension part 21. As result, in the same manner 
as the second to fourth embodiments, it produces the effect 
that the edges of the plate electrode part 51 do not damage 
the channel of an endoscope When it is inserted into the 
channel. 

Further, in particular, in the ?fth embodiment, the plate 
electrode part 51 of the knife section 11 have the structure 
Where plural sharp projections 53 are provided on the 
peripheral surface of the disc 52, and the projections 53 are 
arranged along a line in the peripheral direction on the 
peripheral surface of the disc 52. Therefore, like the fourth 
embodiment, the ?fth embodiment produces the effect of 
further simplifying adjustment of the orientation of the plate 
electrode part 51. 

Additional advantages and modi?cations Will readily 
occur to those skilled in the art. Therefore, the invention in 
its broader aspects is not limited to the speci?c detailed and 
representative embodiments shoWn and described herein. 
Accordingly, various modi?cations may be made Without 
departing from the spirit or scope of the general inventive 
concept as de?ned by the appended claims and their equiva 
lents. 
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What is claimed is: 
1. A high-frequency knife, comprising: 
an electrically insulating ?exible sheath having a distal 

end and a proximal end; 
an operation member inserted into the sheath to be 

movable in an axial direction therein; 
an operation section provided on the proximal end of the 

sheath, the operation section having a slider part Which 
moves the operation member in the axial direction of 
the sheath; and 

an electrode part provided on the distal end of the opera 
tion member, at least a part of the electrode part being 
axially projected from and retracted in the distal end of 
the sheath, the electrode part having a rod electrode part 
extending in the axial direction of the sheath and a plate 
electrode disposed on a distal end of the rod electrode 
part, the plate electrode part including a plane surface 
part extending in a direction crossing the axis direction 
of the sheath; and 

a plurality of electro-conductive projecting portions 
formed on the plate electrode part and projecting in an 
extending direction of a plane surface of the plate 
electrode part, the plurality of electro-conductive pro 
jecting portions projecting in directions different from 
each other. 

2. A high-frequency knife according to claim 1, Wherein 
the plate electrode part has a disc, and 
hook portions having a plurality of projections provided 

on an external peripheral surface of the disc, the 
projections being arranged along a line in a peripheral 
direction on the external peripheral surface of the disc. 

3. A high-frequency knife according to claim 1, Wherein 
the plate electrode part has a polygonal plate. 

4. A high-frequency knife according to claim 3, Wherein 
the polygonal plate has a triangular shape, and hook portions 
that are provided on corner portions of the triangular plate. 

5. A high-frequency knife according to claim 4, Wherein 
the corner portions has sharp edge. 

6. A high-frequency knife according to claim 2, Wherein 
the plate electrode part has a plurality of rod arms projected 
outWard from a central portion of the plate electrode part, 
and the arms being connected to each other to form a 
polygonal shape. 

7. A high-frequency knife according to claim 1, Wherein 
the sheath has at its distal end a receiving part for the plate 
electrode part. 


